Cloning, expression and characterization of an insect class I glutathione S-transferase from Anopheles dirus species B.
Insect class I glutathione S-transferases (GSTs) were expressed from cDNA obtained from larvae of the Thai malaria vector. Anopheles dirus in a PCR RACE (rapid amplification of cDNA ends) reaction using a primer to the conserved N-terminal region of An. gambiae class I GSTs and a synthetic oligo d(T)-adaptor primer. Seven different plasmids, resulting from sub-cloning of an original single 0.7 Kb PCR band, were picked at random and sequenced. Four of these were clearly GSTs on the basis of putative amino acid sequence conservation. All the sequences had a conserved N-terminal region, but were highly divergent at the C-terminus. The variability in the PCR products suggests that there is a high level of GST class I isoenzyme variability in larval An. dirus. One of the subclones from the PCR reaction contained a full coding region of the cDNA for GST. This had a putative amino acid sequence which was 76 and 91% identity to the An. gambiae GST class I, agGST 1-5 and agGST 1-6 respectively, but only 48% identity to agGST 1-2. The catalytically active enzyme, expressed in Escherichia coli, was strongly immuno-cross reactive with antisera raised against the two An. gambiae class I GSTs. The expressed enzyme was purified to homogeneity from an E. coli cell lysate by S-hexylglutathione agarose affinity chromatography. The enzyme had a high specific activity with CDNB, and also used DCNB and ethacrynic acid as substrates. In addition, it had peroxidase and DDTase activity and its activity with CDNB, was strongly inhibited by a range of organophosphorus and pyrethroid insecticides. This is consistent with the predicted role of this GST class in insecticide resistance.